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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress unnecessary ink 
consumption by providing means for recovering an ink jet head and 
varying the number of ink jetting times in the recovery process for 
next recording depending on the previous recording state of the ink 
jet head. 

SOLUTION: The head station of an image forming apparatus 
comprises long line heads H for four colors each having a linear 
array of a plurality of recording elements, and corresponding 
recovery units R. Each recovery unit R has a recovery tub 21 filled 
with an absorber 22 of such size as covering the jet port lace of 
the line head H. Recovery process is performed by jetting ink, or 
the like, preliminarily from the recording element group of the line 
head H under a state where the cap 23 of the recovery unit R is 
applied tightly to the jet port face of the line head H, and the 
recovery process is controlled to vary the number of ink jetting 
times in the recovery process for next recording depending on the 
previous recording state. 
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* NOTICES * 

iTPO €Uid NCXPI are not responsible for any 
damages caused by the use of this tr€Uislation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment which is image formation equipment which forms an image using the ink 
jet head which carries out the regurgitation of the ink to a record medium, and is characterized by having a 
recovery means for recovering said ink jet head, and the control means to which the nimiber of ink regurgitation 
in the recovery before next record is changed according to the last record condition by said ink jet head. 
[Claim 2] Said control means is image formation equipment according to claim 1 characterized by changing the 
number of ink regurgitation in the recovery before next record according to the record number of sheets of 
record last time. 

[Claim 3] Said control means is image formation equipment according to claim 1 characterized by changing the 
number of ink regurgitation in the recovery before next record according to the time amount which record of 
record took last time. 

[Claim 4] Said control means is image formation equipment according to claim 1 characterized by changing the 
number of ink regurgitation in the recovery before next record according to the number of ink regurgitation of 
record last time. 

[Claim 5] Said control means is image formation equipment according to claim 1 by which it is changing-by 
standby time-number of ink regurgitation in recovery before next record characterized. 

[Claim 6] Said control means is image formation equipment according to claim 1 characterized by changing the 
nxmiber of ink regurgitation in the recovery before next record by the time amount which has passed since the 
recovery before record last time. 

[Claim 7] Said control means is image formation equipment according to claim 1 characterized by changing the 
number of ink regurgitation in the recovery before next record by the time amount which has passed since the 
time of termination of record last time. 

[Claim 8] Said control means is image formation equipment according to claim 1 characterized by changing the 
number of ink regurgitation in the recovery before next record with operating environment temperature. 
[Claim 9] Said control means is image formation equipment according to claim 1 characterized by ch2mging the 
number of ink regurgitation in the recovery before next record with operating environment humidity. 
[Claim 10] Said ink jet head is image formation equipment given in one term of claims 1-9 characterized by 
having two or more record components arranged crosswise [ of the image formation field on said record 
medium ]. 

[Claim 11] Said record component is image formation equipment according to claim 10 characterized by being 
what has the heat energy generating object which generates heat energy as energy used in order to be allotted in 
the ink passage which is open for free passage to the delivery where ink is breathed out, and this delivery, and 
this ink passage and to carry out the regurgitation of said ink. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which records by the ink jet 

method. 

[0002] 

[Description of the Prior Art] With the image formation equipment of an ink jet method, dust, such as paper 
powder, may adhere on the nozzle side of the ink jet head (only henceforth a head) which prints. Moreover, the 
non-printing nozzle which is not breathing out ink will be in the condition of viscosity of ink actually being 
unable to perform the regurgitation of ink in increeise and a printing phase because of evaporation of the 
moisture in ink, or a volatile component etc., or causing trouble to the regurgitation (henceforth the non- 
regurgitation). Moreover, the nozzle covered when having printed by breathing out ink from the nozzle of a 
head, and the ink droplet of the shape of a fog finer than the main drop called Myst other than the main drop for 
reaching the target in the record paper and forming an image flew, it adheres and grew up to be a head nozzle 
side and it came to have covered a nozzle may be in a non-discharge condition. 

[0003] For this reason, in order to cancel the above faults, recovery is performed before printing conventionally. 
In the recovery before this printing, first, after covering the nozzle side of a head with a cash advance means, 
thickening ink is made to breathe out by the reserve regurgitation performed by giving a fixed driving signal to 
each regurgitation energy generation means in [ all ] a nozzle, and the inside of a nozzle is permuted by fresh 
ink. After performing this reserve regurgitation, an ink droplet which dust and Myst, such as paper powder 
which adhered to the nozzle side by performing wiping with a blade, grow the nozzle side of a head, and covers 
a nozzle is wiped off. Ink will be raked out from the inside of a head nozzle by this wiping. For this reason, in 
order to prepare the inside of a head nozzle, the little reserve regurgitation is performed again. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the number of ink regurgitation in the reserve 
regurgitation of the conventional recovery is always fixed, even when there is little printing number of sheets 
and the head nozzle itself is not so much dirty yet, the reserve regurgitation may be performed with the nximber 
of regurgitation beyond the need. Therefore, there was a fault that the consumption of ink will increase. 
[0005] The purpose of this invention is to carry out with the value which suited on condition that the number of 
reserve regurgitation performed by the recovery before record required in order to perform record with normal 
ink jet-type image formation equipment. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is image 
formation equipment which forms an image using the ink jet head which carries out the regurgitation of the ink 
to a record medium, and it is characterized by to have a recovery means for recovering said ink jet head, and the 
control means to which the number of ink regurgitation in the recovery before next record is changed according 
to the last record condition by said ink jet head. 

[0007] Here, the control means is carried out to changing the number of ink regurgitation in the recovery 
performed before next record according to the conditions of record number of sheets, the duration of record, the 
number of ink regurgitation, the time amount that has passed since record last time, the temperature in an 
operating environment, and humidity. 

[0008] By such configuration, the reserve regurgitation of a degree can be performed with the optimal number 
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of regurgitation, and consumption of unnecessary ink can be controlled. 
[0009] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, 1 operation gestalt of the image 
formation equipment of this invention is explained. 

[0010] Drawing 1 is the typical perspective view showing the ink jet printing equipment as 1 operation gestalt 
of the image formation equipment of this invention. 

[001 1] In drawing 1 and drawing 2 , a sign 1 is image formation equipment, and 2 is feeder covering for 
containing the cut sheet as recorded media, 3 is up covering for opening and closing the below-mentioned head 
station and the conveyance section of a cut sheet. 4 is a frame front cover for opening the tank section for 
storing the ink as a liquid supplied to the head of the below-mentioned head station, 5 is the switch section of a 
printing equipment power source, and 6 is a control panel for performing a setup of the operating environment 
in a printing equipment, and making a change etc. 

[0012] Next, the outline configuration of the head station mentioned above with reference to drawing 2 (a) and 
(b) is explained. 

[0013] Drawing 2 (a) is the outline front view showing the intemal structure of the ink jet printing equipment 
shown in drawing 1 , and drawing 2 (b) is the outline side elevation which carried out cross sectional view of 
the part which shows the recovery unit as a recovery means which holds the ink as a liquid by which the reserve 
regurgitation was carried out from the Inkjet head and this head as a liquid discharge head shown in drawing 2 
(a) etc. 

[0014] The head station in this operation gestalt comes mutually to arrange the ink jet line head (henceforth the 
Rhine head) H of the long type which arranged two or more record components in the shape of a straight line at 
equal intervals in parallel in the direction which intersects perpendicularly in the conveyance direction of a cut 
sheet. The Rhine head H of four colors specifically consists of the yellow line head Y, a Magenta line head M, a 
cyanogen line head C, and a black line head K. Since each Rhine head H does not have effect by the heat 
generated from the heat energy generating object in a non-illustrated record component for the ink regurgitation 
on image formation as shown in drawing 2 (b), it has the radiator 20 and heat diffuses it promptly by the non- 
illustrated fan. 

[0015] As shown in drawing 2 (a), the conveyance unit V which conveys an above-mentioned cut sheet at a 
fixed rate towards the record location by the Rhine head H is formed in the such head station bottom. The cut 
sheet which had the image formed of a head station is constituted so that it may be taken out by the conveyance 
unit V on Stacker S. 

[0016] The tank section T which stores the ink of the dedication supplied to each Rhine head H is being fixed to 
this conveyance unit V bottom free [ attachment and detachment ]. 

[0017] Moreover, the recovery unit R which corresponds to each Rhine head H, respectively is formed in 
drawing 2 (b) so that it may be shown. The recovery unit R specifically consists of a yellow recovery xmit Yo, 
the Magenta recovery unit Mo and the cyanogen recovery unit Co, and a black recovery xmit Ko, as shown in 
drawing 2 (a). 

[0018] The recovery bucket 21 with which each recovery unit R has the magnitude of wrap extent for the 
delivery side of the Rhine head H, Around a projection and the delivery side of the Rhine head H near the cap 
section 23 which consists of a wrap spring material, and this cap section 23 from the absorber 22 with which it 
filled up in this recovery bucket 21, and the upper part of the recovery bucket 21 And the outline configuration 
is carried out from the wiper 24 which consists of a spring material which reaches more nearly up than the 
delivery side of the Rhine head H. The waste ink by which the reserve regurgitation was carried out to the 
absorber 22 of this recovery unit R from the Rhine head H is sent to a non-illustrated tank timely so that it may 
not overflow from the recovery bucket 2 1 . 

[0019] Next, with reference to drawing 3 , the procedure of recovery actuation to a record component is 

explained. 

[0020] Drawing 3 (a) - (c) is the outline side elevation which carried out cross sectional view of the part which 
shows a series of recovery actuation. First, as shown in drawing 3 (a), in this Fig., the Rhine head H is 
descending even near the conveyance unit that a predetermined distance between papers of the top face of a cut 
sheet and the delivery side f of the Rhine head H which are conveyed by the conveyance unit which is not 
illustrated should be maintained. At this time, the covering 30 of a wrap sake is equipped with the absorber 22 
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in the recovery bucket 21 on the cap 23 of the recovery unit R. 

[0021] Next, as shown in drawing 3 (b), it is an arrow head Yl about the Rhine head H. After raising a 
direction, as it is shown in drawing 3 (c), it is an arrow head XI about the recovery unit R. It is made to move to 
a direction and is made hidden in the delivery side f bottom of the Rhine head H. Covering 30 is removed by 
migration and coincidence of the recovery imit R, Then, where the cap 23 of the recovery unit R is stuck to the 
delivery side f of the Rhine head H, the reserve regurgitation of the ink etc. is carried out from the record 
elements of the Rhine head H by control means, such as non-illustrated CPU. 

[0022] In this invention, the conditions of the reserve regurgitation in the recovery for performing normal 
record are determined according to the various conditions in the previous record. Here, the record conditions 
which affect reserve regurgitation conditions are the temperature in the time amount and the operating 
environment which have passed since for example, record nimiber of sheets, the duration of record, the number 
of ink regurgitation, and record, hxmiidity, etc. 

[0023] The ink which collected in the absorber 22 in the recovery bucket 21 carries out suction exclusion to a 
non-illustrated waste ink tank. 

[0024] In addition, when the above-mentioned reserve regurgitation has high possibility that physical 
properties, such as viscosity of the ink in the ink passage of a record component, are changing, image formation 
and the recovery action which makes ink breathe out compulsorily in the above-mentioned absorber 22 with an 
unrelated signal are said that such an affix should be eliminated. 

[0025] Next, with reference to drawing 4 and drawing 5 , an example of a drive which can operate actuation and 
the recovery iinit R of the Rhine head H shown in drawing 3 (a) - (c) is explained. 

[0026] Drawing 4 is the outline perspective view showing the relation of the Rhine head and recovery bucket 
unit in 1 operation gestalt of the image formation equipment of this invention. 

[0027] Although the thing equipped with a means (after-mentioned) to generate heat energy as energy used in 
order to make the ink regurgitation perform of the Rhine head H used in this operation gestalt is desirable, it is 
not limited to this and the thing equipped with electric machine conversion objects, such as a piezo-electric 
element, may also be used. Moreover, with this operation gestalt, it has the head according to the color of the 
ink as a liquid separately, and it is in the condition which placed the delivery upside down, and the head H of 
these plurality (this operation gestalt four pieces) is connected with one by the head holder 110 which is a 
frame, and is held. Thus, the head H held at one is hung by the suspension system which is not illustrated, and is 
always energized up (arrow-head Yl direction) by energization means (xm-illustrating), such as a spring. On the 
other hand, the head motor 111 drives the wire 1 1 3 stretched through two or more gears and head driving shaft 
1 12 grade at the front-face [ of the head holder 110], and rear-face side (un-illustrating), respectively. Here, if 
the head driving shaft 112 rotates in the drawing Nakaya mark direction (counterclockwise rotation) by the head 
motor 1 1 1 , a wire 113 also moves, and the head holder 1 1 0 will resist the above-mentioned energization force, 
and will be depressed below (arrow-head Y2 direction). On the contrary, if the head driving shaft 112 rotates 
clockwise all over drawing, the head holder 110 will go up up (arrow-head Yl direction) according to the 
above-mentioned energization force. 

[0028] Moreover, the ink tank (all are un-illustrating) as an ink supply means to store the ink which should be 
supplied is connected to each head H through the tube 3. 

[0029] It can be [ the recovery unit R for recovering the discharging performance ] hidden in the such head H 
bottom. This recovery imit R is for holding moisturization of Head H, and excessive ink, and is carried possible 
[ sliding ] on the recovery plate 115. This sliding device is explained with reference to drawing 5 . Drawing 5 is 
the outline perspective view expanding and showing the recovery means in the image formation equipment 
shown in drawing 4 . 

[0030] The recovery unit R as a hold means to constitute a part of recovery means is held possible [ sliding ] at 
the slide shaft 117 arranged in the edge of the recovery plate 115 through the guide attaching part 116 prepared 
in the edge of one of these, and the koro 1 1 8 is attached in the edge of another side of the recovery unit R. For 
this reason, the recovery unit R is the drawing Nakaya mark XI . A direction or X2 It can slide on a direction. 
The recovery motor 119 drives the recovery unit R through the rack 122 prepared in the end edge of two or 
more gears, the recovery bucket driving shaft 120, the pinion gear 121 , and the sliding direction of the recovery 
unit R. 



[0031] 
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[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0032] In the printing equipment shown in [example 1] drawing 1 , since it decides on the time amount by 
which a head nozzle side is exposed into air by the record number of sheets in one record, the advance condition 
of thickening of the ink in the non-printing nozzle in a head is also decided by the record number of sheets. 
[0033] Since it is thought that most thickening of the ink in a head nozzle is not advancing when 1 time of the 
record nximber of sheets P is less than ten sheets in this example, as shown in drawing 6 , although the non- 
regurgitation is lost at the reserve regurgitation of less than 50 shots, each nozzle in the condition of not 
performing recovery before record In consideration of a safety factor, when record number of sheets is less than 
ten sheets (SI 01), the number of reserve regurgitation in the recovery before record is made into 100 shots 
(S102). 

[0034] Next, when 1 time of record number of sheets is ten or more sheets [ less than 50 ] (SI 03), The number 
of reserve regurgitation in the recovery before record is made into 200 shots (SI 04). When 1 time of record 
number of sheets is 50 or more sheets [ less than 100 ] (SI 05), the number of reserve regurgitation in the 
recovery before record is made into 1000 shots (SI 06), and when 1 time of record number of sheets is 100 or 
more sheets, the number of reserve regurgitation in the recovery before record is made into 2000 shots (SI 07). 
[0035] In this example, the condition of a normal head can be maintained at the time of record by performing 
the reserve regurgitation according to the table of the record number of sheets in record, and the nxmiber of 
reserve regurgitation last time. 

[0036] Although this example also mentioned four tables as the example, it cannot be overemphasized that 
printing number of sheets, the nxmiber of reserve regurgitation, and the number of tables are not limited to this 
example in this invention. 

[0037] With the printing equipment shown in [example 2] drawing 1 , since it decides on the time amount by 
which a head nozzle side is exposed into air by the chart lasting time in one record, the advance condition of 
thickening of the ink in the non-printing nozzle in a head is also decided by the chart lasting time. 
[0038] At this example, in the condition of not performing recovery before record since it is thought that 
thickening of the ink in a head nozzle hardly advances when 1 time of the chart lasting time t is less than 10 
seconds, as shown in drawing 7 , although tiie non-regurgitation is lost at the reserve regurgitation of less than 
50 shots, each nozzle In consideration of a safety factor, when chart lasting time is less than 10 seconds (S201), 
the number of reserve regurgitation in the recovery before record is made into 100 shots (S202). 
[0039] Next, when 1 time of chart lasting time is less than 30 seconds 10 seconds or more (S203), The number 
of reserve regurgitation in the recovery before record is made into 200 shots (S204). When 1 time of chart 
lasting time is less than 60 seconds 30 seconds or more (S205), the number of reserve regurgitation in the 
recovery before record is made into 1000 shots (S206), and when 1 time of chart lasting time is 60 seconds or 
more, the number of reserve regurgitation in the recovery before record is made into 2000 shots (S207). 
[0040] In this example, the condition of a normal head can be maintained at the time of record by performing 
the reserve regurgitation according to the table of the chart lasting time in record, and the number of reserve 
regurgitation last time. 

[0041] Although four tables were mentioned as the example in this example, it cannot be overemphasized that 
printing time amoimt, the niimber of reserve regurgitation, and the number of tables are not limited to this 
example in this invention. 

[0042] In the printing equipment shown in [example 3] drawing 1 , the advance condition of thickening of the 
ink in the non-printing nozzle in a head changes with ^e numbers of ink regurgitation of each head in one 
record at the time of record. The generating condition of poor record is decided by advance condition of 
thickening of the ink in head a non-printing nozzle. 

[0043] Since it is thought by this example that thickening of the ink in said head nozzle hardly advances when 
the number E of ink regurgitation of each head in one record is 1 00,000 or more shots as shown in drawing 8 , 
In the condition of not performing recovery before record, although the non-regurgitation is lost at the reserve 
regurgitation of less than 50 shots, each nozzle In consideration of a safety factor, when the number of ink 
regurgitation of each head in one record is 100,000 or more shots (S301), the number of reserve regurgitation in 
the recovery before record is made into 100 shots (S302). 

[0044] Next, when the number of ink regurgitation of each head in one record is less than 100,000 shots of 
10,000 or more shots (S303), The number of reserve regurgitation in the recovery before record is made into 
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500 shots (S304). When the number of ink regurgitation of each head in one record is less than 10,000 shots of 
1 ,000 or more shots (S305), The mmiber of reserve regurgitation in the recovery before record is made into 
1 ,000 shots (S306), and when the number of ink regurgitation of each head in one record is less than 999 or less 
shots, the number of reserve regurgitation of the recovery before printing is made into 2,000 shots (S307). 
[0045] In this example, the condition of a normal head can be maintained at the time of record by performing 
the reserve regurgitation according to the table of the number of regurgitation from the nozzle of each head in 
record, and the number of reserve regurgitation last time. 

[0046] Although this example also mentioned four tables as the example, it cannot be overemphasized that 
printing nimiber of sheets, the number of reserve regurgitation, and the nxmiber of tables are not limited to an 
example in this invention. 

[0047] In the printing equipment shown in [example 4] drawing 1 , the advance condition of thickening of the 
ink in the non-printing nozzle in a head changes with the operating environment temperature at the time of 
record. 

[0048] As this example shows to drawing 9 , it is the operating environment temperature TP. Since it is thought 
that thickening of the ink in said head nozzle hardly advances when it is 25-degree-C or more less than 30- 
degree-C and chart-lasting-time 10 seconds. In the condition of not performing recovery before record, although 
the non-regurgitation is lost at the reserve regurgitation of less than 100 shots, each nozzle makes 200 shots the 
number of reserve regurgitation in the recovery before record in consideration of a safety factor, when said 
operating environment temperature is 25-degree-C or more less than 30-degree-C and chart-lasting- time 10 
seconds (S401) (S402). 

[0049] Next, when said operating environment temperature is 20-degree-C or more less than 25-degree-C and 
chart-lasting-time 10 seconds (S403), The number of reserve regurgitation in the recovery before record is made 
into 400 shots (S404). When said operating environment temperature is 15-degree-C or more less than 20- 
degree-C and printing time amount 10 seconds (S405), The number of reserve regurgitation in the recovery 
before record is made into 1,000 shots (S406), and when operating environment temperature is less than 15 
degrees C, and chart-lasting-time 10 seconds, the number of reserve regurgitation in the recovery before record 
is made into 2000 shots (S407). 

[0050] In this example, the condition of a normal head can be maintained at the time of record by performing 
the reserve regurgitation according to the table of environmental temperature and the number of reserve 
regurgitation, 

[0051] Although this example also mentioned four tables as the example, it cannot be overemphasized that the 
environmental temperature range, printing time amount, the number of reserve regurgitation, and the number of 
tables are not limited to an example in this invention. 

[0052] In the printing equipment shown in [example 5] drawing 1 , the advance condition of thickening of the 
ink in the non-printing nozzle in a head changes with the operating environment humidity at the time of record. 
[0053] Since it is thought in the condition that operating environment temperature is 25 degrees C, by this 
example that thickening of the ink in said head nozzle hardly advances when the operating environment 
humidity H is 80% or more and printing time amoimt 10 seconds (S501) as shown in drawing 10 , In the 
condition of not performing recovery before record, each nozzle makes the number of reserve regurgitation 200 
shots in consideration of a safety factor, although the non-regurgitation is lost at ttie reserve regurgitation of less 
than 100 shots (S502). 

[0054] Next, when the operating environment humidity H is less than 80% and 60% or more printing time 
amount 10 seconds (S503), The number of reserve regurgitation in the recovery before record is made into 400 
shots (S504). When the operating environment himiidity H is less than 60% and 40% or more printing time 
amount 10 seconds (S505), The nimiber of reserve regurgitation in the recovery before record is made into 1000 
shots (S506), and when said operating environment humidity H is less than 40% and printing time amount 10 
seconds, the number of reserve regurgitation of the recovery before printing is made into 2000 shots (S507). 
[0055] In this example, the condition of a normal head can be maintained at the time of record by performing 
the reserve regurgitation according to the table of environmental humidity and the number of reserve 
regurgitation. 

[0056] Although this example also mentioned four tables as the example, it cannot be overempheisized that an 
environmental hvimidity requirement, printing time amount, the nxmiber of reserve regurgitation, environmental 
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temperature, and the number of tables are not limited to an example in this invention. 
[0057] With the printing equipment shown in [example 6] drawing 1 , since thickening of the ink in a head 
nozzle advances by leaving it in the state of record standby, the advance condition of thickening of the ink in a 
head nozzle is decided by neglect time amount of a record standby condition. 

[0058] At this example, it is the neglect time amoimt tO of a record standby condition. Since it is thought that 
thickening of the ink in said head nozzle hardly advances when it is less than 10 minutes (S601), each nozzle 
makes the number of reserve regurgitation 200 shots in consideration of a safety factor in the condition of not 
performing recovery before record, although the non-regurgitation is lost at the reserve regurgitation of less than 
100 shots (S602). 

[0059] Next, neglect time amount tO of a record standby condition When it is less than 30 minutes 10 minutes 
or more (S603), The number of reserve regurgitation in the recovery before record is made into 400 shots 
(S604). Neglect time amoxmt tO of a record stemdby condition When it is less than 60 minutes 30 minutes or 
more (S605), The nxmiber of reserve regurgitation in the recovery before record is made into 800 shots (8606), 
and it is the neglect time amoimt tO of a record standby condition. When it is 60 minutes or more, the number of 
reserve regurgitation in the recovery before record is made into 2,000 shots (S607). 
[0060] At this example, it is the neglect time amoimt tO of a record standby condition. By performing the 
reserve regurgitation according to a table with the number of reserve regurgitation, the condition of a normal 
head can be maintained at the time of record. 

[0061] Although four tables were mentioned as the example in this example, it cannot be overemphasized that 
the standby time to a next recording start, the number of reserve regurgitation, and the number of tables are not 
limited to an example in this invention. 

[0062] Although the six above-mentioned examples were given, use or use in two or more combination is 
independently sufficient as each above-mentioned example. Moreover, although the table has determined the 
number of reserve regurgitation in the above-mentioned example, count with a monograph affair may determine 
the number of reserve regurgitation. 

[0063] In addition, when calling it a head nozzle in this invention When that nozzle is a concept including the 
ink passage which is open for free passage to the delivery where ink is breathed out, and this delivery and it is 
called a nozzle side. When the nozzle side means a flat surface including two or more seriate deliveries and it is 
called a record component, the above-mentioned nozzle and the heater as a heat energy generating component 
allotted to the ink passage shall be contained in the record component. 

[0064] (in addition to this) In addition, especially this invention is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an ink jet 
recording method in order to make the ink regurgitation perform, and brings about the effectiveness which was 
excellent in the recording head of the method which makes the change of state of ink occur with said heat 
energy, and the recording device. It is because the densification of record and highly minute-ization can be 
attained according to this method. 

[0065] About the typical configuration and typical principle, what is performed using the fundamental principle 
currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, for example is 
desirable. Although this method is applicable to both the so-called mold on demand and a continuous system 
On the electric thermal-conversion object which is especially arranged corresponding to the sheet and liquid 
route where the liquid (ink) is held in the case of the mold on demand By impressing at least one driving signal 
which gives the rapid temperature rise which supports recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of a recording head 
is made to produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving signal can 
be formed by one to one as a result, it is effective. A liquid (ink) is made to breathe out through opening for 
regurgitation by growth of these air bubbles, and contraction, and at least one drop is formed. If this driving 
signal is made into the shape of a pulse form, since growth contraction of air bubbles will be performed 
appropriately instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of tfie shape of this pulse form, what is indicated by the U.S. Pat. 
No. 4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated by 
the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
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[0066] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 specification 
and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the field to which the heat 
operation section other than the combination configuration (a straight-line-like liquid flow channel or right- 
angle liquid flow channel) of a delivery which is indicated by each above-mentioned specification, a liquid 
route, and an electric thermal-conversion object is crooked is also included in this invention. In addition, the 
effectiveness of this invention is effective also as a configuration based on JP,59- 138461, A which indicates the 
configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which indicates the 
configuration which uses a common slit as the discharge part of an electric thermal-conversion object to two or 
more electric thermal-conversion objects, or heat energy is made to correspond to a discharge part. Namely, no 
matter the gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this invention. 

[0067] Furthermore, this invention is effectively applicable also to the recording head of the full line type which 
has the die length corresponding to the maximum width of the record medium which can record a recording 
device. As such a recording head, any of the configuration which fills the die length with the combination of 
two or more recording heads, and the configuration as one recording head formed in one are sufficient. 
[0068] In addition, this invention is effective also when the thing of a serial type like an upper example also 
uses the recording head fixed to the body of equipment, the recording head exchangeable chip type to which the 
electric connection with the body of equipment and supply of the ink fi-om the body of equipment are attained 
by the body of equipment being equipped, or the recording head of the cartridge type with which the ink tank 
was formed in the recording head itself in one. 

[0069] Moreover, as a configuration of the recording device of this invention, since the effectiveness of this 
invention can be stabilized further, it is desirable to add the regurgitation recovery means of a recording head', a 
preliminary auxiliary means, etc. If these are mentioned concretely, a preheating means to heat using the 
capping means, the cleaning means, the pressurization or the suction means, the electric thermal-conversion 
object, the heating elements different from this, or such combination over a recording head, and a reserve 
regurgitation means to perform the regurgitation different firom record can be mentioned. 
[0070] Moreover, although only one piece was prepared also about the class thru/or the number of a recording 
head carried, for example corresponding to monochromatic ink, corresponding to two or more ink which differs 
in an others and record color or concentration, more than one may be prepared the number of pieces. That is, 
although not only the recording mode of only mainstream colors, such as black, but a recording head may be 
constituted in one as a recording mode of a recording device or the paddle gap by two or more combination is 
sufficient, for example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0071] Furthermore, in addition, in this invention example explained above, although ink is explained as a 
liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a room 
temperature may be used. Or by the Inkjet method, since what carries out temperature control is common as a 
temperature control is performed for ink itself within the limits of 30 degrees C or more 70 degrees C or less 
and it is in the stabilization regurgitation range about the viscosity of ink, ink may use what makes the shape of 
liquid at the time of use record signal grant. In addition, in order to prevent the temperature up by heat energy 
positively because you make it use it as energy of the change of state fi"om a solid condition to the liquid 
condition of ink, or in order to prevent evaporation of ink, the ink which solidifies in the state of neglect and is 
liquefied with heating may be used. Anyway, ink liquefies by grant according to the record signal of heat 
energy, and this invention can be applied also when using the ink of the property which will not be liquefied 
without grant of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. The ink in such a case is good for a porosity sheet crevice or 
a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the condition of having been held as a solid. In this 
invention, the most effective thing performs the film-boiling method mentioned above to each ink mentioned 
above. 

[0072] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as an 
image printing terminal of information management systems, such as a computer, the gestalt of the reproducing 
unit combined with others, a reader, etc. and the facsimile apparatus which has a transceiver function further 
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may be taken. 
[0073] 

[Effect of the Invention] As explained above, according to this invention, by deciding the number of reserve 
regurgitation according to conditions, such as a standby time from the condition at the time of record, and the 
last record, in image formation equipment last time, poor printing by thickening of the non-regurgitation by dust 
and the ink in a head nozzle can be made to be able to cancel, and consumption of the ink beyond the need can 
be held down with the suitable nxmiber of regurgitation. 

[Translation done.] 
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JPO and NCZPZ are no^ responsible for any 
damages caused by the use of this treuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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